The next type most often found is that in which both upper and lower segments end blindly without any fistulous communication with the trachea. Unusual types occur in which there is a communication between the upper segment and the trachea or between both segments and the trachea.
Cameron Haight has described one case in which a fistula was found communicating with an cesophagus which was otherwise normal. Dr. O'Reilly has a specimen which shows a cleft-like defect extending up to the larynx and which may, I think, be regarded as an exaggerated form of the single case described by Cameron Haight. Early attempts at operation failed because the true nature of the deformity was not understood. If a gastrostomy was carried out the feed passed up into the lungs with disastrous results. Even in those cases in which no fistula was present the blind upper segment filled up with mucus and spilled over into the trachea.
With the knowledge of all the past failures at treatment Professor Grey Turner urged me to try the effect of passing a strong silk ligature around the cardia and at the same time to carry out a gastrostomy.
This method had been used unsuccessfully before, but we thought that failure may have followed because the necessity of keeping the upper segment empty had not been recognized. An opportunity presented itself on November 21, 1938, in a male child (birth-weight 6 lb. 7 oz.) who was 72 hours old at the time of the operation.
He survived the operation for seven days, by the end of which time the ligature had cut through the cardia and re-established the fistula. (From Humphreys, Surg., 1944, 15, 812, with acknowledgments to the Author and C. V. Mosby Co., St. Louis.) Further discussions led to the determination to try a direct approach on the next occasion. This did not arrive until 16.10.41 when a transpleural operation with reconstruction of the cesophagus was completed in a child 84 hours old and who weighed 4 lb. 5 oz. at birth. This child lived only seventeen hours but it proved that the operation was not only possible but did not appear to produce undue shock. Meanwhile Ladd in 1939 and Leven in 1940 produced successful results from staged operation. The multiplicity of operations required and the fact that a normal cesophagus was not attained at the end of it all encouraged me to continue the transpleural approach with anastomosis where possible. None of the cases survived longer I20 508 21 Clinical Sectton 509 than five and a half days. Of these 4 further cases attempted by this approach 3 were under-weight premature infants and in all an undue length of time had elapsed before the diagnosis was made. I carried out the extrapleural approach on the stillborn and was impressed by the difficulty of the operation.
My view of the relative merits of the two approaches was modified by the first completely successful anastomosis carried out by Haight in 1941. This early success was repeated by Haight, Ladd and others-all by the extrapleural route. This was the method used in. the three children, Cases I, II and III (fig. 2 ).
Mr. R. H. R. Belsey has operated on 3 children by the transpleural route and one of them, who was born, round about Christmas, is making good progress. It may be that penicillin, which was not available in the early cases, has made the transpleural route safer, but I do not feel disposed to discard the extrapleural operation which has given such excellent results, in spite of its difficulty, until further information is available on this point.
Diagnosis.-All who have the care of newborn infants, particularly midwives, should be taught to look for the early signs of congenital atresia.
Excess of mucus in the nasopharynx occurs in normal infants but aspiration soon relieves any cyanosis which may have been present. Recurrent cyanosis, exaggerated by any attempt at feeding and accompanied by splutterina and choking and the appearance of frothy mucus usually indicates cesophageal atresia.
An infant suffering from atresia is usually avid for its feed and sucks strongly, only to be overwhelmed by one of these attacks. -A good X-ray in which the iodized been given before it was realized how necessary oil has been introduced cautiously by a catheter it is to avoid the medium spilling over into the into the upper segment. Note that there is no trachea.
spill-over into the lungs.
Once the suspicion of atresia has been raised all feeds must be stopped and aspiration carried out frequently. A well-lubricated rubber catheter passed through the mouth will be held up 10-12 cm. from the alveolar margin in the case of atresia. Care must be taken that too fine a catheter is not used, as this may curl up in the blind segment and give rise to the erroneous conclusion that the cesophagus is normal.
Confirmation is made by radiological examination. Great care is essential and the procedure should be as follows:
(1) The infant is screened and the state of the lungs determined.
(2) The stomach and intestines are examined for air. If air is present in a case of atresia a fistula must be present between the lower segment and the trachea.
(3) 1 c.c. of iodized oil is injected through the catheter and its course followed. If it fills the bottom of the blind upper segment it is left in position for a minute or so 510 Proceedings of the Royal Society of Medicine 22 to see whether any passes through an upper fistula, and then withdrawn. Care is taken to see that none spills over into the lungs. This method of examination confirms the diagnosis and also indicates the precise type of anomaly which is present (figs. 3 and 4). THE OPERATION Local anmsthetic. (Procaine 1 %)
Incision.-Starting over the second right rib 1 cm. from the spine and curving downwards and outwards to end over the sixth rib. 2 cm. of the posterior portion of the fifth rib excised subperiosteally. The extrapleural plane is defined and the fourth, third and second ribs together with the intercostal bundle divided. The pleura is now gently displaced inwards until the vena azygos arch comes into view. If this is in the way it is divided between silk ligatures. Care must be taken in doing this. The upper segment is identified by moving the catheter in the blind sac. The lower end is found and ligated as close as possible to the trachea. Stay sutures are introduced and the lower segment divided and sutured to the upper segment. An opening is made in the upper segment and the anastomosis completed.
Help is obtained in completing the anastomosis by passing the nasopharyngeal tube down into the lower part of the cesophagus and so displaying the structures to be sutured.
The lower segment may be very delicate and attempts at making too complicated an anastomosis may result in the stitches cutting out.
A series ofinterrupted sutures, ifpossible using the "telescopic method " of Cameron Haight, in which the whole thickness of the lower segment is anastomosed to the mucous membrane of the upper segment, allowing the comparatively thick muscle of the upper segment to surround the anastomosis like a cuff, is probably the best.
Fine round-bodied eyeless needles carrying fine silk are suitable for the anastomosis and cleft palate instruments in general have been found satisfactory for the operation.
After-care.-Six hours after the operation penicillin solution is given by mouth and repeated hourly.
The child should be nursed in an oxygen tent and turned from one side to the other every hour to prevent pulmonary complications. The hydration of the child is best left to an experienced pediatrician. In conclusion, I would urge that the possibility of cesophageal atresia be in the minds of all those who have the responsibility of caring for small infants in the first few hours of their life.
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Professor G. Grey Turner: Only a few years ago it was thought that congenital atresia of the cesophagus was something beyond the scope ofeffective treatment of any sort. I can vividly remember the occasion which convinced me that we really must attempt something more for the relief of these doomed infants and that effective intervention would probably mean a direct attack at the site of the deformity itself, in fact exactly what has turned out to be the proper method of dealing with the anomaly. It was in Glasgow in December 1936: I had been lecturing on the cesophagus and was afterwards invited to inspect some pathological treasures which had been retrieved from the wonderful resources of the Children's Hospital in that City. I was expecting to find perhaps two or three rather good specimens of congenital anomalies of the cesophagus but instead a large bucketful of all types was produced for my examination. I was immensely impressed with the care that had been displayed by the late Brown Kelly in going into the pathological features of these conditions with the assistance of his friend, Professor Blacklock. It was that experience which made me realize that the condition must be much more frequent than had been supposed and that it was not just an interesting curiosity. Some cesophageal anomaly in the nature of atresia probably occurs in about 1: 3,000 births but as most of the infants die of pneumonia the actual condition is not suspected nor is it disclosed at necropsy unless particularly looked for. After seeing this wealth of material at Glasgow I was convinced that we must devise a direct intervention at the site of the atresia and probably by the posterior mediastinal route (see Grey Turner, G., 1938, Brit. med. J. (ii), 1110). Such an exposure was tried out on a couple of stillborn infants and one also studied the problem in transverse sections of infant cadavers. These observations convinced me of the practicability of the proposed intervention while they emphasized the difficulties, due to the extreme smallness and delicacy of the parts concerned.
The opportunity to try the operation did not occur until the first case on which Mr. Franklin operated at my suggestion at the Postgraduate School in October of 1941. The delay was partly due to the fact that we had to depend on receiving our patients from the Maternity Department and partly because our efforts were distracted by other preoccupations in connexion with the late war. Incidentally, one or two experiences arising from bombing raids convinced me of the remarkable recuperative capacity of infants of tender age and encouraged me to proceed with the major interference contemplated. It was about that time, when discussing the problem in the presence of our very welcome American visitors, that I learned for the first time that an American surgeon, Dr. C. Haight, had already operated with success in at least one case of atresia, though the case was not published until three years later (Haight, C., and Townsley, H. A. 1943, Surg. Gynec. Obstet., 76, 672) .
Delving further into the history has disclosed that very occasional attempts at direct intervention have been made since Richter was bold enough to make the suggestion as long ago as 1913. Even now I do not think a sufficient number of these cases come before the surgeon at the proper time and I believe that we still require to carry on propaganda among obstetricians, maternity nurses, midwives and even paediatricians directed to their early recognition. If surgical intervention is to be attended by a reasonable chance of success, it must be carried out before secondary pneumonic changes have taken place and that probably means within about forty-eight hours after birth. In connexion with the early diagnosis, I want to say a word about the avidity with which these little infants attempt to take food and with the striking cyanosis and accumulation of mucus which usually attends their efforts to swallow. So far as the actual operative interference is concerned, I would stress the wisdom of being ready prepared and of being furnished with suitable instruments and, for this purpose, I suggest that the instruments ordinarily used for cleft palate operations will probably be found to be most useful, especially long delicate forceps, fine needles and suitable reliable needle holders with long handles. Very fine tantalum wire may prove to be the best suture material. In suturing a tiny tube such as the infants' cesophagus I would utter a warning as to the need for very great care in not inadvertently making a stricture. Things should be so arranged that when the suturing is finished the lumen at the site is bigger than at other parts of the tube. To this end I should be inclined to advise that we should not attempt to use a single suture carried all round but that we should use either a series of interrupted sutures or an encircling stitch that is interrupted in such a way that only about a third of the tube is included in any one thread. Those who have had the most experience must lay down dicta for the guidance of the meeting but I should feel that it is probably a factor in the safety of the operation to provide a track to the surface from near the site of the anastomosis, so that if leakage does occur fluids can freely escape externally and will not be spread in the planes of cellular tissue which are so vulnerable. It would, ofcourse, be better if we could avoid gastrostomy altogether, but I still feel that this may be a valuable adjunct in the management of these difficult problems; it may be most useful and effective as a secondary intervention in cases in which there is perhaps unusual difficulty in carrying out the repair or in which a secondary fistula develops.
Mr. Ronald Belsey: The transpleural route for the surgical correction of congenital atresia of the cesophagus offers the advantage of improved exposure for dissection of the upper and lower segments from the mediastinum when this is necessary to obtain approximation, and facilitates the end-to-end anastomosis. With intratracheal ether aneesthesia the lungs can be inflated at will and the dangers of an open pneumothorax avoided. Pleural complications such as collection of fluid or infection must,
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Proceedings of the Royal Society of Medicine 24 however, be diagnosed and treated early. Early feeding by mouth, and the avoidance of tubes and enterostomies, should be aimed at.
Two important anatomical factors should be stressed. First, the blood supply to the upper centimetre of the lower segment may come from the wall of the trachea, and division of the tracheocesophageal fistula may lead to necrosis of this portion unless it is resected. The shortening of the lower segments will render the anastomosis more difficult but may lessen the risk of leakage at the suture line from ischmmic necrosis. Second, the blind upper segment may be densely adherent to the posterior wall of the trachea and division of those adhesions more than compensates for the shortening of the lower segment. Baby 0., aged 48 hours, was admitted to the Thoracic Unit at Frenchay on December 18, 1948, with suspected congenital atresia of the oesophagus. The diagnosis was confirmed by lipiodol instillation through a catheter into the blind upper segment. The X-ray showed collapse of the right upper lobe and the presence of much gas in the stomach and small bowel.
Under intratracheal G.O.E. anesthesia the fifth right rib was resected postero-laterally, the lung retracted downwards, azygos vein doubly ligated and divided. The tracheo-cesophageal fistula was closed and an end-to-end one layer anastomosis between the cesophageal segments performed with stainless steel wire sutures. The lung was inflated and the chest closed without drainage. Convalescence was uneventful and the infant was allowed to feed normally forty-eight hours after operation. Barium swallow ten weeks after operation showed no stenosis and a normal cesophageal contour.
Healed Miliary Tuberculosis of Liver and Spleen. Hepatomegaly, Splenomegaly.-G. KONSTAM, F.R.C.P. R. B., female, aged 12 years. At the age of 18 months she developed Pott's disease of lumbar spine, psoas abscess and tuberculosis of the right ankle and was bed-ridden for two years. Then she made a good recovery and gained weight until one year ago when she began to get intermittent epigastric pain; in recent months her appetite has flagged and a week prior to admission to hospital on November 1, 1948, she became feverish and the abdominal pain returned.
Family history.-Mother has chronic pulmonary tuberculosis. On examination (November 1948) .-Remittent fever ranging between 970 and 1020. Well-nourished, dark-complexioned girl-not jaundiced. No enlarged glands felt. Heart and lungs normal. The liver was enlarged to three fingerbreadths below the costal margin, and was of firm consistency; the surface was irregular and protruded in the epigastrium where it was tender. The spleen was also enlarged down to the same level but was not tender.
There was a puckered scar from an old psoas abscess in the right groin. (1 2 units). Blood W.R. negative. Plasma proteins, 2.11.48, total protein 9 grammes, albumin 5 grammes, globulin and fibrinogen 4 grammes. Alkaline phosphatase 49 units. Serum colloidal gold negative. Thymol turbidity 4 0 units. Takata-Ara reaction positive.
X-ray chest: no infiltration, calcified lymph nodes both hila. X-ray lumbar vertebre: old Pott's disease L. 2 and 3, which are partly fused. L. 4 shows some deformity. Opacity to the right of these vertebrn suggesting calcification in psoas abscess. Calcification also present in region of liver.
Course.-The pyrexia continued and anorexia increased. In view of the enlarged and progressively tender liver a course of emetine 6 grains was given; although the temperature fell, her condition deteriorated and on December 4, penicillin 25,000 units (three hourly for nine days) was started. From then onwards she improved rapidly-the temperature and pulse settled and the liver tenderness disappeared.
Owing to the calcified X-ray opacity seen in the region of the liver, especially soft films were taken, and these revealed calcified miliary shadows scattered through the hepatic and splenic areas (fig. 1 ).
